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英文缩写 英文全称 中文全称 
AMPs Antimicrobial peptides 抗菌肽 
AS-hepc Acanthopagrus schlegelii Hepcidin 黑鲷 Hepcidin 
bp Base pair  碱基对 
BSA Bovine serum albumin  牛血清白蛋白 
CAT Catalase 过氧化氢酶 
cDNA Complementary DNA  互补脱氧核糖核苷酸 
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DNA Deoxyribonucleic acid 脱氧核糖核酸 
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H&E Hematoxylin-eosin staining 苏木精-伊红染色 
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OM-hepc Oryzias melastigma Hepcidin 青鳉 Hepcidin 
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英文缩写 英文全称 中文全称 
PCR Polymerase chain reaction  聚合酶链式反应 
pH Potentiometric hydrogen ion concentration 双蒸馏水 
ROS Reactive oxygen species 氧自由基 
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s Second 秒 
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组黑鲷饲喂含 10 mg/kg 抗菌肽的饲料，对照组饲喂不添加 Pc-hepc 的饲料，分别







加不同剂量 Pc-hepc 饲料饲喂黑鲷，分别为 0 mg/kg 对照组，10 mg /kg 抗菌肽组，
100 mg/kg 抗菌肽组以及 300 mg/kg 抗菌肽组。黑鲷暂养一周后开始试验，连续
用不同剂量 Pc-hepc 饲喂三周，第四周全部饲喂普通饲料作为恢复期，每周采样。 
检测了不同剂量 Pc-hepc 饲喂黑鲷后黑鲷体重变化、肠道受损情况和肠道对




过氧化氢含量，结果表明，饲喂不同剂量 Pc-hepc7 d 后，100 mg/kg 抗菌肽组与
















组相比，ROS 及 SOD 含量极显著的降低（p<0.01），T-AOC 含量极显著的升高
（p<0.01），CAT 含量显著的升高（p<0.05）。饲喂不同剂量 Pc-hepc21 d，再饲喂





脾脏和肠道中的表达状况。结果表明在饲喂 Pc-hepc14 d 与恢复 7 d 时，100 mg/kg





























Antimicrobial peptides （AMPs）  or Antibacterial peptides （ABPs） , are 
considered as one of the substitutes for antibiotics due to their broad-spectrum 
antimicrobial activity, distinct antimicrobial mechanism, less drug resistance and drug 
residues. In this study, we investigated the growth conditions and foreign genes 
transfer of black progy （acanthopagrus schlegelii）, through feeding them with the 
genetic engineering expression product of Hepcidin （Pc-hepc）, and then detecting 
their antioxidant index and immune factor. The results can potentially provide us a 
theoretical support for large-scale application of antimicrobial peptides as feed 
additives. Main results of this study were concluded as follows: 
1. Safety evaluation of Hepcidin genetic engineering expression product as feed 
additives, were conducted on black progy, with the experimental and control fodder 
containing 10 mg/kg and none Pc-hepc, respectively. After a continuous sampling at 
day 1, day 3, day 7, day 21, day 30 to 1 year, no gene transfer of the Pc-hepc to the 
water, soil microorganism or plant were found. The Pc-hepc feed additives may 
stimulate the growth of black progy but did not change the morphology of their liver 
and intestine significantly. Overall, these results most likely indicated that the Pc-hepc 
feed additive is safe for the testing animal and its surrounding environments. 
2. The second part of this thesis studied the effect of Pc-hepc on the antioxidant 
index and immune factor of black porgy. Experimental methods were mainly designed 
through feeding the black progy with a gradient of Pc-hepc doses （0 mg/kg, 10 
mg/kg, 100 mg/kg, 300 mg/kg） and sampling weekly, followed by a examination on 
their weight, intestines and intestinal absorption conditions. The results show that the 
different doses of Pc-hepc did not inhibit either the growth or intestinal tissue 
morphology of black progy, although the Pc-hepc could be absorbed into their 
intestine and played a role. In addition, the T-AOC, ROS, LPO, SOD and CAT of 
















and SOD content of 100 mg/kg experimental groups were significantly lower than 
that of the control （no Pc-hepc） （p<0.05）. The ROS and SOD content of the 300 
mg/kg Pc-hepc treatment was significantly lower than that of control （p<0.01）. In 
contrast, the T-AOC and CAT content were significantly higher than that of control 
（p <0.01 and p<0.05, respectively ）. The MDA content of black progy treated with 
300 mg/kg Pc-hepc for 21 days and recovered for 7 days, were significantly lower 
than that of the control （p<0.05） but no significant change at other sampling time 
points. Overall, these data suggested that Pc-hepc （10-300 mg/kg）, as a feed additive, 
did not harm black progy’s antioxidant system, but rather promoted it to an extent. 
Finally, the gene expression copies/numbers of the TNF-α in spleen increased 
significantly （p<0.05）. in the 100 mg/kg Pc-hepc  treatment after 14 days and 
recovered for 7 days,  and IL-8 in head kidney decreased significantly than that of 
control （p<0.05）. Similarly, no significant changes were obtained at other sampling 
time points. 
In conclusion, our study preliminarily indicated that Pc-hepc is most likely safe 
when used as feed additives for black progy, based on their unaffected antioxidant 
systemor the gene expression of TNF-α and IL-8. Therefore, we suggest that, as a 
potentially new type of feed additive, Pc-hepc has a good application prospect. 
 


























料利用率和显著增加养殖经济效益的 简便、 有效的方法和途径（宋琳琳, 
2009）。  
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